Stable binding of the eukaryotic acidic phosphoproteins to the ribosome is not an absolute requirement for in vivo protein synthesis.
The genes encoding the four acidic ribosomal phosphoproteins have been inactivated in Saccharomyces cerevisae by recombination with truncated genes carrying different genetic markers. By crossing single haploid disruptants, strains harboring two simultaneously inactivated acidic protein genes were constructed. None of the six possible double disruptions was lethal, but the simultaneous inactivation of either YP1 alpha and YP1 beta(L44') or YP2 alpha(L44) and YP2 beta(L45) caused an important decrease in the cell growth rate. Ribosomes isolated from these slow-growing strains did not contain acidic proteins, not even the two polypeptides whose genes were still intact, although these proteins were present in the cell extracts and they seem to be able to form high-molecular weight protein complexes. Transformation of a slow-growing double transformant with a plasmid containing one of the disrupted genes restored the presence of the acidic proteins in the ribosomes and normal growth rates. The particles of the slow-growing strains were active in an in vitro amino acid polymerizing system, although their activity could be stimulated by the exogenous addition of the missing proteins. These results indicate that in the absence of either YP1 alpha and YP1 beta(L44') or YP2 alpha (L44) and YP2 beta(L45), the remaining acidic proteins are unable to interact with the ribosome in a stable manner, but that a strong interaction of these ribosomal components with the particle is not an absolute requirement for in vivo and in vitro protein synthesis.